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THERAPEUTIC MOLECULES 



5 The present invention is broad.y directed to therapeutic molecules capable of modulating 
^s in mammalian ceUs. The therapeutic molecules of the present — „ 

novel gene belonging to the tcU2 family and which promotes cel. surv.val. The pre n 
III further extends to chemica, entities capable of modu-ting act.v.ty and funct.on 
10 of the translation product of said novel gene of the tcl-2 fam.Iy. 

^aedattheendofthedescription. Sequence Identity Numbers (SEQ ID NOs.) to 

15 the bibliography. 

Throughout this specifications the context requires o*erwUe>e word "comprise" 
I Lions such as -comprises" or "comprising", wi« be understood to .mply * 

20 exclusion of any other Cement or integer or group of e.ementsor .ntegers. 

The increasing sophistication of recombinant DNA technology is greatly f—ting 
! s ch and development in the medical and allied heahh fields. Thts technology 
Zming P-'cularly important in research into the treatment and d.agnos, of bot 
25 I Ldv cel, disorders such as cancers and sarcomas and in degenerative drseases su h 

Teve. d» elements involved in eel, survival and physiological eel, death (apoptos.s). 
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Apoptosis is accomplished by a process that is conserved between orgasms as d. ~ 
latodes and man. Positive and negative relation of cell survival ,s essentta, for th 
p oper development and differentiation of,., embryo and for ensuring homeostasts w lt h 
, I tissues CeU surviva, can be promoted by the binding of growtn factors to the,r 
„ orbyinteracUonofcenuiaradbesionmo^es. A-°<^~™ 
counteract these signais and activate apoptosis, a process imttal.y defined by sp c fi 
mo rpho.ogic criteria, sucb as chromatin condensation, cel, compact.on, membrane 
blebbing and, often, mternucleosomal cleavage of DNA. 

0 The biochemica, detaiis of the ****** pathways governing ceU survival and death 
remain ,arge,y undefined. However, several key regulators have emerged. The fir , to b 

to U ,e .gh locus in human follicular .ymphoma. High levels of BC-2 greatly enhance the 
,5 lilit, of cells to survive cytokine deprivation and a wide variety of other cytotoxtc 
conditions, including DNA damage. 

The mammalian genome contains other genes homo.ogous to *c« but which differ in 
function. For example, „c,, blocks apoptosis (Boise e, « .993) whereas te an - 

Fan-owera,., 1995; H*r««. .995). Due to thepotentia. importance of cell apoptos.s 
controlling genes in Urc treaUnent of cancers and sarcomas and in the treatment o 
degenerative disorders, there is a need to identify new genes homo.ogous to „c,-2 

structure and function. 



25 
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In accordance with the present invention, the inventors have idenhfied a „ ve, gen 
H ed herein W. Gene transfer studies show that bcl-w enhances cei. survrva, 

T I , Te lc,2 family of apoptosis-controlling genes. The identification of th,s 
and belong to the bcl fan, y P of acting 

5 newgenewiuleadtothegenerauonofarangeoftherap -,, ^ ,„rful in 

as eUher antagnosists or agonists of —on or aCv,,y and w,i. he useful 
cancer or degenerative disease therapy. 

According,,, one aspect of the present invention is directed to a nucieic acid ^ 

* *xriii in SEO ID NO 1 or a derivative thereot. 
amino acid sequence set forth in 5»bU iu w ; , 

Th e nucieic acid moiecule according to aspect of the present inventio ™ponds 
Lein to W. This gene has been determined by the inventors ,n acco dan e w e 
15 '^entinvenaon.enhancece,,— ^^^^ 
Bd-w and is defined by the amino acid sequence set form rn SEQ ID 
T el to ^ incudes reference to derivatives thereof includes srngie or muiup, 

H a human, livestock anima. (sheep, pig, horse, donkey), iaboratory test annua eg. 
20 — — ^*-^^"^ ( * 



fox, kangaroo). 



25 



30 



T „e nucieic acid molecule of me preset* invention is preferabiy in isolated form or hgated 
Z ector, such as - expression vector. By "isoiated" is mean, a nucle.c acn, - 
ba ing undergone a, .east one purification step and this is conven.entiy defined, f r 
Zie, by a composition comprising a, ieast about ,0% subiect nucieic acrd moie.u, 
ZL y ,leastabou,20%, more preferabiy atieas, about 30%, stiii more prefer^y a, 
elTal 1 40-50%, even still more preferabiy at ieas, about 60-70%, ye, even sttii more 
plabiy 80-90./. or grea,er of subject nucieic acid moiecu.e reia,ive ,o other components 
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composition or othe, convenient means. The nucleic acid molecule of the present 

Th e nucleic acid moiecule encoding ^ is preferably a sequence of deoxyribonucleic 
ids In as cDNA sequence o, a genomic sequence. A genomic sequence may a.so 
' I! pill J- AgenomicsequencemayatsoinCudeapromoterregronor 
compnseexo , „ articu , arlv preferred embodiment, the nucleot.de sequence 

forth in SEQ ID No: 2 or is a derivative thereof. 

0 Th e term "derivative" as used herein inciudes portions, fragments, parts homology or 
Llogues of the nucieic acid molecu.e or transition product. ^ -riv-e may a o be 
single or muHipie nuc.eo.ide or amino acid substitution, deleuon and/or addition^ A 

... u«f the nresent invention also includes nucleic acid 
derivative of the nucleic acid molecule of the present 
15 molecules capable of hybridizing to the nucleotide sequence set forth in SEQ ID N 
under low stringency conditions. 

. ■ :a mn \rcn\e of the present invention include 
The derivations of the nucleic acid molecule oi uie y 

I o cieotides, PCR primers, antisense mo.ecu.es, mo.ecu.es suitab.e for use .n . 
20 oppression and fusion nuCeic acid mo.ecu.es. Kibozymes are aiso ~— * ^ 
pltinvenuondirectedto^. ^^^^^^^ 
present invention inCude fragments having particu.ar epitopes or par, of the enure 

protein fused to peptides, polyP^""* °' ° ,her f 0 ""*' 

25 As stated above, the nuCeic acid mo.ecu.e may be .igated to an expression vector capab.e 
25 As stated , co/0 or a eukaryotic cell (eg. yeast cells, fungal 

of expression in a prokaryotic cell (e g. t..cou) 

cells, insect cells, mammalian cells or plant cells). 
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a ^ U TVl w havins an amino acid sequence set forth in SEQ 
T L of Be. v, rogues of Bol-w contemplated herein indude, bu. are not hm.ted 

other methods which impose confirmational consents on the protemaceous mo.ecu.e 

their analogues. 

» .es of side chain modifications contemplated by the present invention indude 
0 ; f Ins tf alto groups such as by reductive W by reaction with an 

y uuo a 6-trinitrobenzene sulphonic acid (TNBS), 

v he modified by methods such as carboxymethylation with 

a mixed disu.phides with other thiol compounds; reacUon wrth maietm.de, ma 
„: de or outer substituted maieimide; formation of mercurial de„va„v* , usrn 4 

Iromer— ,e, 4-ch,romercuri ^^^^^^L 
chioromercurM-niUopheno, and other merourials; carbamoyl^ w,.h cyanate a, 

30 pH. 
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Tryptophan residues may be modified by, for exampie, oxidation with N- 
Jllinimide or action of the indoie ring wit., ^ydroxv-S-nitrobenzy. brom, 

tetranitromethane to form a 3-nitrotyrosine derivative. 

5 Modification of the imidazoie ring of a histidine residue may be accompiished by 
Ration vrf* iodoacet, acid derivatives or N -carbethoxy,a,.on v,,th 

diethylpyrocarbonate. 

10 Examples of incorporating unnatural amino acids and derivatives during peptide synthesis 
•I I but are not limited to, use of norleucine, 4-amino butyric acid, 4-ammo,- 
Mrox -5-phenyipentanoic acid, 6-aminohexanoic acid, ^ 
; nyjlycine, ornithine, sarcosine, .amino-S-hydroxy^methylheptano, acid, 2-thieny 
phenylgiy ^.^ ^ contemplated 

alanine and/or D-isomers of amino acids. A nsi 01 

1 5 herein is shown in Table 3 . 

dossiers can be used, for example, to stabi.ise 3D conformations, using homo- 
b , u „ctiona, —is sucb as me bifcnctiona, imido esters having (CH 2 )„ spacer B ™ P 
with n=, to n=6, glutaraidehyde, N-hydroxysuccinimide esters and hetero-b.functional 
20 rea 8 en,s which usuaii, contain an amino-reactive moiety such as N-hydroxysuccin-de 
J another group specific-reactive moiety such as maieimido or d.th.o mo.ety (SH) o 
c „ b „diimide (COOH). In addition, peptides can be conformation^ constrained by 
exampie, incorporation of C. and H-methyiamino acids, introduction of doubie bonds 
hetwl C. and C, atoms of amino acids and Ore formation of cyciic peptides or anaiogues 
25 by introducing covaien, bonds such as forming an amide bond between the N and C 
liini between two side chains or between a sidechain and theN or C terminus. 
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The identification of W~ permits the generation of a range of therapeutic monies 
Itempiated by the present invention inches agonists and antagon^s of 
Z lonrnL.es. Ag „„is« inoiude ntoiecuies which increase promoter a b ,.y 
I, 1 with negative reguiatory mechanisms. Agonists of B*w mciude ^ 

which overcome any negative reguiatory mechanism. An.agon.sU of Bci-w .nciude 

antibodies and inhibitor peptide fragments. 
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TABLE 3 



Non-conventional 
15 amino acid 

a-aminobutyric acid 
a-amino-a-methylbutyrate 

aminocyclopropane- 

20 carboxylate 

aminoisobutyric acid 
aminonorbornyl- 
carboxylate 
cyclohexylalanine 
25 cyclopentylalanine 
D-alanine 
D-arginine 
D-aspartic acid 
D-cysteine 
30 D-glutamine 



Code 



Non-conventional 
amino acid 



Code 



Abu 

Mgabu 

Cpro 

Aib 
Norb 



Cpen 

Dal 

Darg 

Dasp 

Dcys 

Dgln 



L-N-methylalanine 
L-N-methylarginine 
L-N-methylasparagine 
L-N-methylaspartic acid 
L-N-methylcysteine 
L-N-methylglutamine 
L-N-methylglutamic acid 
Chexa L-N-methylhistidine 
L-N-methylisolleucine 
L-N-methylleucine 
L-N-methyllysine 
L-N-methylmethionine 
L-N-methylnorleucine 
L-N-methylnorvaline 



Nmala 

Nmarg 

Nmasn 

Nmasp 

Nmcys 

Nmgln 

Nmglu 

Nmhis 

Nmile 

Nmleu 

Nmlys 

Nmmet 

Nmnle 

Nmnva 
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D-glutamic acid 
D-histidine 
D-isoleucine 
D-leucine 
5 D-lysine 

D-methionine 
D-ornithine 
D-phenylalanine 
D-proline 
10 D-serine 

D-threonine 
D-tryptophan 
D-tyrosine 
D-valine 
1 5 D-a-methylalanine 
D-a-methylarginine 
D-a-methylasparagine 
D-a-methylaspartate 
D-a-methylcysteine 
20 D-a-methylglutamine 
D-a-methylhistidine 
D-a-methylisoleucine 
D-a-methylleucine 
D-a-methyllysine 
25 D-a-methylmethionine 
D-a-methylornithine 
D-a-methylphenylalanine 
D-a-methylproline 
D-a-methylserine 
30 D-a-methylthreonine 



Dglu 
Dhis 
Dile 
Dleu 
Dlys 
Dmet 
Dora 
Dphe 
Dpro 
Dser 
Dthr 
Dtrp 
Dtyr 
Dval 
Dmala 
Dmarg 
Dmasn 
Dmasp 
Dmcys 
Dmgln 
Dmhis 
Dmile 
Dmleu 
Dmlys 
Dmmet 
Dmorn 
Dmphe 
Dmpro 
Dmser 
Dmthr 



L-N-methylornithine 

L-N-methylphenylalanine 

L-N-methylproline 

L-N-methylserine 

L-N-methylthreonine 

L-N-methyltryptophan 

L-N-methyltyrosine 

L-N-methylvaline 

L-N-methylethylglycine 

L-N-methyl-t-butylglycine 

L-norleucine 
L-norvaline 

a-methyl-aminoisobutyrate 

a-methyl-Y-am inobut y rate 
a-methylcyclohexylalanine 

a-methylcylcopeatylalanine 

a-methyl-a-napthylalanine 

a-methylpenicillamine 

N-(4-aminobutyl)glycine 

N-(2-aminoethyl)glycine 

N-(3-aminopropyl)glycine 

N-amino-a-methylbutyrate 

ct-napthylalanine 

N-benzylglycine 

N-(2-carbamylethyl)glycine 

N-(carbamylmethyl)glycine 

N-(2-carboxyethyl)glycine 

N-(carboxymethyl)glycine 

N-cyclobutylglycme 

N-cycloheptylglycine 



Nmorn 

Nmphe 

Nmpro 

Nmser 

Nmthr 

Nmtrp 

Nmtyr 

Nmval 

Nmetg 

Nmtbug 

Nle 

Nva 

Maib 

Mgabu 

Mchexa 

Mcpen 

Manap 

Mpen 

Nglu 

Naeg 

Norn 

Nmaabu 

Anap 

Nphe 

Ngln 

Nasn 

Nglu 

Nasp 

Ncbut 

Nchep 
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D-a-methyltryptophan 
D-a-methyltyrosine 
D-ct-methylvaline 
D-N-methylalanine 
5 D-N-methylarginine 
D-N-methylasparagine 
D-N-methylaspartate 
D-N-methylcysteine 
D-N-methylglutamine 
1 0 D-N-methylglutamate 
D-N-methylhistidine 
D-N-methylisoleucine 
D-N-methylleucine 
D-N-methyllysine 
1 5 N-methylcyclohexylalanine 
D-N-methylornithine 

N-methylgtycine 
N-methylaminoisobutyrate 

N-(l -methylpropyl)glycine 
20 N-(2-methylpropyl)glycine 
D-N-methyltryptophan 
D-N-methyltyrosine 
D-N-methylvaline 
y-aminobutyric acid 
25 L-/-butylglycine 
L-ethylglycine 
L-homophenylalanine 
L-a-methylarginine 
L-a-methylaspartate 
30 L-ct-methylcysteine 



Dmtrp 
Dmty 
Dmval 
Dnmala 
Dnmarg 
Dnmasn 
Dnmasp 
Dnmcys 
Dnmgln 
Dnmglu 
Dnmhis 
Dnmile 
Dnmleu 
Dnmlys 
Nmchexa 
Dnmorn 
Nala 
Nmaib 
Nile 
Nleu 
Dnmtrp 
Dnmtyr 
Dnmval 
Gabu 
Tbug 
Etg 
Hphe 
Marg 
Masp 
Mcys 



N-cyclohexylglycine 

N-cyclodecylglycine 

N-cylcododecylglycine 

N-cyclooctylglycine 

N-cyclopropylglycine 

N-cycloundecylglycine 

N-(2,2-diphenylethyl)glycine 

N-(3,3-diphenylpropyl)glycine 

N-(3-guanidinopropyl)glycme 

N-(l -hy droxy ethy l)gly cine 

N-(hydroxyethyl))glycine 

N-(imidazolylethyl))glycine 

N-(3-indolylyethyl)glycine 

N-methyl-Y-^ inobut y rate 
D-N-methylmethionine 

N-methylcyclopentylalanine 

D-N-methylphenylalanine 

D-N-methylproline 

D-N-methylserine 

D-N-methylthreonine 

N-(l-methylethyl)glycine 

N-methyla-napthylalanine 

N-methylpenicillamine 

N-(p-hydroxyphenyl)glycine 

N-(thiomethyl)glycine 

penicillamine 

L-a-methylalanine 

L-a-methylasparagine 

L-a-metbyl-/-butylglycine 

L-methyletliylglycine 



Nchex 

Ncdec 

Ncdod 

Ncoct 

Ncpro 

Ncund 

Nbhm 

Nbhe 

Narg 

Nthr 

Nser 

Nhis 

Nhtrp 

Nmgabu 

Dnmmet 

Nmcpen 

Dnmphe 

Dnmpro 

Dnmser 

Dnmthr 

Nval 

Nmanap 

Nmpen 

Nhtyr 

Ncys 

Pen 

Mala 

Masn 

Mtbug 

Metg 
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L-a-methylglutamine 


Mgln 


L-a-methylhistidine 


Mhis 


L-a-methylisoleucine 


Mile 


L-a-methylleucine 


Mleu 


5 L-a-methylmethionine 


Mmet 


L-a-methylnorvaline 


Mnva 


L-a-methylphenylalanine 


Mphe 


L-a-methylserine 


Mser 


L-a-methyltryptophan 


Mtrp 


10 L-a-methylvaline 


Mval 


N-(N-(2,2-diphenylethyl) 


Nnbhm 


carbamylmethyl)glycine 




1 -carboxy- 1 -(2,2-dipheny 1- 


Nmbc 


ethylamino)cyclopropane 









L-a-methylglutamate 

L-a-metliylhomophenylalanine 

N-(2-methylthioethyl)glycine 

L-ct-methyllysine 

L-a-raethykiorleuciae 

L-a-methylornithine 

L-a-methylproline 

L-a-methylthreonine 

L-a-methyltyrosiae 
L-N-metliylhomophenylalanine 

N-(N-(3,3-diphenylpropyl) 
carbamylmethyl)glycine 



Mglu 

Mhphe 

Nmet 

Mlys 

Mnle 

Morn 

Mpro 

Mthr 

Mtyr 

Nmhphe 

Nnbhe 



The present invention confcmpla.es, therefore, a method for moduiating expression of tcl- 
„ in a mamma!, said method comprising contacting the feMr gene with an effective 

20 amount of a moduiator of **w expression for a time and under conditions sufficient to 
up-regulate or down-regulate or otherwise moduiate expression of be,-,. For example, a 
nucleic acid molecule encoding Bc.-w or a derivative thereof may be introduced into a cell 
to enhance the ability of that cell to survive, converse*, fchr antisense sequences such 
a, oligonucleotides may be introduced to decrease the survival capacity of any cell 

25 expressing the endogenous bcl-w gene. 

Another aspect of the present invention contemplates a method of modulating activity of 
Bcl-w in a mammal, said method comprising administering to said mammal a modulating 
effective amount of a molecule for a time and under conditions sufficient to increase or 
30 decrease Bcl-w activity. The molecule may be a proteinaceous molecule or a chem.cal 
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entity and may also be a derivative of Bcl-w or its receptor. 

• nr Rcl w activity is important in conditions of cell degeneracy 
wrpased bcl-w expression or Bcl-w acuvuy is v .... 
Increased ociw P .irradiation and chemotherapy. 

«ich as under cytotoxic conditions during, for example, y ui 

=s:. , 2Sr— -------- 

progeria. 

,„ A cccrd tag ,y,*epre S en« in venUoncc nKm p.a.esap h a I „,aoeut ,ca, composition compr^ng 
tTodul: of expression or BC- W activity and one or « pha—ally 
acceptable carriers and/or diluents. 

Th. pharmaceutical forms suitable for injectable use inch.de sterile aoueous solution, 

^i^rrjsi- ------ 

sterile and must be DreS erved against the contaminating 

the conditions of manufacture and storage and must be preserved ag 
!ln of microorganisms such as bacteria and fun g i. The carrier can be a solvent 
M d eL» medium containing, for e*amp.e, water, ethano., po.yo. (for example, g ycer 

Z >ene gly co. and li,uid polyethylene g iyco,, and Ore liXe), suitable m^res « 
Tve g et!b e oiis. Tne proper fluidity can be maintained, for exampie. by the use of a 
sucb as licitbin, b, tbe maintenance of „ . . . - of 

25 r^ir— --tr"- 

cases it will be preferable to include .sotomc agents, for example, sug 

11 Prolonglabsorpaonofmeinjectablecompositionscanbebrougbtaboutby,^ 

use in tne compositions of agents deiaying absorption, for example, alummum 

30 monostearate and gelatin. 
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required amount in the appropria Generally dispersions 

enumerated above, - retired, followed b, filtered -"'^ ^ 

t echni q ue which yield a powder of .he active ingrerne, p.u S any 
,0 ingredient from previously sterile-filtered solution thereof. 

for .ample, with an inert di.uent or wKhan ^ ^ ^ _ ^ 
enclosed in hard or soft sheU gelaUn ca * «* P 
, 5 nraybeincor^rateddirecdyw.^efoodo^ ^ ^ ^ rf 

0.1 ug and 2000 mg of active compound. 

" , .„,) ,he like may also contain the following: A binder 

T „e tablets, Uoches,p,l,s, capsules and th to - , ^ ^ 

such as gum tragacanth, acacia, corn starch or > alginic acid and the 

phosphate; a disin.egra.ng age, such - corn such . „ 

30 lactose or saccharin may be added or a flavouring g 
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wi „ t ergreen o, cherry flavouring. When the dosageunit form is a capsule, it mav contam 

present as coatings or t o otherwise mod,, the physical form of ^ 
Lance, tablets, pills, or capsules may he coated with shei.ac, sugar or bo, . A y~P o 
; eiixir may contain the active compound, sucrose as a sweetenmg agent, methyl n 
papains as preservatives, a dye and flavouring such as cherry or orange fl o . 

l Tand suLantiaUy non-toxic in the amounts emp.oyed. fn add.tron, ft. acUve 
Impound may he incorporated into sustained-reiease preparations and formu.at.on, 

0 Pharmaceutical acceptab.e carriers and/or diluent include any and all solvents, 
" 21, coatL antihacteria, and antifunga, agents, isotonic and absorpuon 

2l es is wel, known in the art. Except insofar as any conventional med.a or agent , 
, 5 oZihle W ith the active ingredient, use thereof in the therapeutic compo—s 
^plated. Supplementary active ingredients can aiso he incorporated ,n,o ft. 



compositions. 



20 



25 



It is especial* advantageous to formulate parenteral compositions in dosage urn, form fo 

* physically discrete units suited as unitary dosages for the mammal.an sub ec «, h 
„e Jd- each unit containing a predetermined q uan,i,y of active matena calculate , 

rlc'e the desired therapeutic etTec, in association with the reared pharmac^t ca 
carrier The specification for me novel dosage unit forms of the invent™ are d. tated by 
ITLctly ependen, on (a) the uniuue characteristics of the active matena, and th 

I ticular herapeutic effect to be achieved, and (b) the limitations inherent ,n the art of 

. diseased condition in which bodily health is impaired as herem drsclosed .„ deta.l. 
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I eLive — with a suitab.e pharmaceutical* acceptable earner m dosage un 

live compound in amounts ran g in g from 0.5 « • about 2 000 m, Expre. ed u 
" portions the —d is generally present in from about 0.5 pg to about 20 0 

the said ingredients. 

Th e pharmaceutical composiUon may also comprise genetic molecu,e 8 such as a vector 



vector. 



15 



20 



25 



Conditions firing modulation of physiological ceU death include enhancing surv.va! of 
Z in pa, en. W ith neurodegenerative diseases, myocardial InfarCon, muscular 
111 disease, hypoxia, ischaemia, M V infection or for prolonging the survtva. of 
X eing transplanted for treatment of disease. Alternatively, the antisense seouence 

Iphocytes. The sense seouence may also beused for modifying * v„™ behav our of 
eU example, as par, of a protocol to develop novel lines from eel, types havmg 
iLtined glh factor recrements; for facilitating isolation of hybndoma eel, 
"ducing monoclonal antibodies, as described be!ow ; and for enhancing survtva, of cells 
from primary explants while they are being genetically modtf.ed. 
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StiU another aspect of the present invention is directed to antibodies to Bcl-w and ,ts 
derivatives. Such antibodies may be monoclonal or po.ycional and may be seiected from 
naturaUy occurring antibodies to Bc,-w or may be specifically raised to BC-w or 
S derivatives thereof. In the case of the Utter, Bcl-w or its derivatives may firs, need to be 
associated with a carrier molecule. The antibodies and/or recombinant Bcl-w or ,ts 
derivatives of the present invention are particularly useful as therapeutic or d.agnosttc 
agents. 

„ For ex.mp,e, Bcl-w and its derivatives can be use. to screen for naturally occurring 
antibodies ,„ Bcl-w. These may occur, for example in some autoimmune 
Alternatively, specific antibodies can be used to screen for Bc,-w. Technique, .for such 
assays are weU known in me art and include, for example, sandwich assays and ELIZA. 

, 5 Antibodies to Bcl-w of the present invention may be monoclonal or polyclonal and may 
be selected from naturally occurring antibodies to the Bcl-w or may be specfica.ly ra.se 
« the BC-w or its derivatives. In Ore case of the latter, the Bcl-w protein may need first 
to be associated with a carrier mo.ecu.e. Alternatively, fragments of antibodies may be 
used such as Fab fragments. Furthermore, the present invention extends to recombtnan 
20 and synthetic antibodies and to antibody hybrids. A 'synthetic antibody" is cons.dered 
herein to include fragments and hybrids of antibodies. The antibodies of this aspect of the 
present invention are particularly useful for immunotherapy and may also be used as a 
diagnostic too. for assessing apoptosis or monitoring the program of a therapeuttc reg.ma. 
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For examp.e, specif, antibodies can be used ,o screen for Bc.-w proteins. The .atter 
would be important, for examp.e, as a means for screening for ,eve.s of Bc.-w m 
extract or other bio.ogica. fluid or purifying Bci-w made by recombinant means from 
5 culture supernatant fluid. Techniques for the assays contemp.ated herein are known m the 
art and include, for example, sandwich assays and ELISA. 

„ is within the scope of mis invention to include any second antibodies (monoclonal 
polyclonal or fragments of antibodies) directed to the flrst mention*, antibodies d.scussed 
,0 above Both the firs, and second antibodies may be used in detection assays or a first 
antibody may be used win, a commercial available anti-immunog.obu.in antibody An 
antibody as contemplated herein includes any antibody specific to any region of Bcl-w. 

Both polyclonal and monoclonal antibodies are obtainable by immunization with the 
,5 enzyme or protein and either type is utilizab.e for immunoassays. The methods o 
obtaining bom types of sera are wel. Known in the art. Po.yc.ona, sera are .ess preferred 
but are re.ative.y easily prepared by injection of a suitab.e .aboratory antmal w„h an 
effective amount of Bcl-w, or antigenic parts thereof, collecting serum from the an.ma, 
and isolating speciflc sera by any of the known immunoadsorbent technique, Although 
20 antibodies produced by this method are utilizab.e in virtually any type of immunoassay, 
they are generally less favoured because of the potential heterogeneity of the product. 

The use of monoclonal antibodies in an immunoassay is particularly preferred because of 
the ability to produce them in large quantities and the homogeneity of the product The 
25 preparation of hybridoma ce,. lines for monoclona. antibody production derived by fusmg 
an immorta. ell line and lymphocytes sensitized against the immunogenic preparation can 
be done by techniques which are we., known to those who are skilled in the art. (See, for 
example Douillard and Hoffman, Basic Facts about Hybridomas, in Compendium of 
oology Vol H, ed. by Schwartz, 198,; Kohler and Milstein, Nature 256: 495-499, 
30 1975; European Journal oj Immunology 6. 511-519, 1976). 
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complex. 



rf Bd w may be accompUshed in a number of ways 8 «ch a S by Western 
The presence of Bel w may ^oassay techniques are avauable 

forward assay, an un.ahei.ed antibody is im,nob,.,ed on a obd^ ^ 
to b e tested hrou g b, into contact an antibo d,-anti g en 

Ration, for a period o « ^ . reporter mol ecu.e 

20 compiex, a second antibody specf.c «o th anug ^ ^ 

cap ah.e of producing a detectab.e s, 8 na. , *» J* .^^heUed antibody. 
sut T.cien, for the formation of another compiex of ^ ^ by 
M, unreacted material is washed away, and the presen e " fee 
Nervation of a si 8 na, produced by the reporter molecu^ T»~* T 

wit h a contro, samp, ^"^^^^ antibody are added 
assay include a simultaneous assay, m wh.ch » P 

inl he art, including any minor var.at.ons as w...b rea y PP 
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tissue biopsy or possibly serum, saUva, mucosa, secretions, iymph, .issue fund and 
Lid. The samp.e is, therefore, g eneraUy a biologica, sampie compnsmg 
:::r fl uidbu t a ls oe,,ends» f e— fluid and supernatant Huid such as from 

a cell culture. 

It for conducting an immunoassay. The binding processes are ™e,.- k nown ,n the art 
ll-antibody compiex is washed in preparation for the test samp.e. An ai.ouot of the 
fr i.nt fe E 2-40 minutes) and under suitable conditions (e.g. 25 C) to 

sp ecif,c for a portion of the hapten. The second antibody is Hn k ed to a reporter 
Ich is used to indicate me binding of the second antibody to the hapten. 

ILdy tertiary compiex. The compiex is detected by the signa, emitted b, the reporter 



molecule. 
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of antigen-bound antibody. Detection may be either « <— * ^ ™ 

or radionuchde containing moiecules (i.e. radioisotopes) and — 

to the case of an enzyme immunoassay, an enzyme is conjugated to the second anUbody 
Tenerany by means of giutaraidehyde or periodate. As win be readdy 
, -ide variety of different conjugation technics exist, wh.ch are readdy 

IIL'tomes.Uedartisan. Common, used enzymes inc.ude — bpe^ 
g.ucose oxidase, beta-galactosidase and alka.ine phosphatase, amongst others. The 

upon hydros by the corresponding enzyme, of a detectab.e co.or change. Examp f 
5 itab e en ymes incmde aixaHne phosphatase and peroxidase. « „ aiso poss*,e to 
Ip.oy flu erogenic substrates, which yie.d a fluorescent product ra*er than * 
Zn genie substrates noted above. !n ,« cases, *e enzyme-labeUed anUbody .s ad ed 
72 It antibody hapten comp.ex, aUowed to bind, and men the excess reagen « 

20 of antibody-andgen-antibody. The substrate wiU react with the enzyme 

second antibody, giving a q ua,ita,ive visua, signa,, which may be further „uan u a^ 
suaUy specU-ophotometricaUy, to give an indication of the amount of hapten winch was 
pint in the Lm P ,e. Reporter moiecuie" aiso extends to use of ceUagg uUnat.cn or 
inhibition of agg.utina.ion such as red Mood ceils on .atex beads, and the idee. 

" Ahernateiy, fluorescent compounds, such as fluorecein and rhodamine, may be chemicaiiy 
Ipied I antibodies without aitering their binding capacity. When achvate by 
illation widr tight of a particuiar waveiength, the fluorochrome-.abe.ied .„t,body 
adsorbs the tight energy, inducing a state to excitabihty in the mo.ecuie, fo.iowed by 
30 emission of the Ught a, a characteristic coior visuaHy detectabie with a Hgh, m.croscope. 
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As in the EIA, the fluorescent labelled antibody is allowed to bind to the first antibody- 
hapten complex. After washing off the unbound reagent, tire remaining tertiary complex 
is then exposed to the light of the appropriate wavelength the fluorescence observed 
indicates the presence of the hapten of interest. Immunofluorescene and EIA techniques 
5 are both very well established in the art and are particularly preferred for the present 
method. However, other reporter molecules, such as radioisotope, chemiluminescent or 
bioluminescent molecules, may also be employed. 

The present invention also contemplates genetic assays such as involving PGR analysis to 
10 detect bcl-w or its derivatives. 

The present invention is further described by reference to the foHowing non-limiting 

figures and examples. 



15 In the Figures: 

Figure 1 is a representation showing predicted amino acid sequences encoded by murine 
bcl-w cDNAs and chimaeric cDNAs corresponding to transcripts spliced from exon 3 of 
the bcl-w gene to an exon of the adjacent rox gene. Boxes highlight the regions of highest 
homology within the Bcl-2 family, denoted SI, S2 and S3 (Cory, 1995). The arrowhead 
marks the position corresponding to an intron within the gene. Two residues that differ in 
human Bcl-w are indicated above the mouse sequence. Not all of the rox cDNA sequence 
was determined in both orientations. 



20 



25 



30 



Figure 2 is a diagrammatic representation showing the structure of the genomic bcl-w 
locus and derivation of the bcl-w and bcl-w/rox cDNAs. Overlapping genomic fragments 
encompassing a 22 kb region were cloned, only one of which («) is shown. Fragments b 
to/are subclones of fragment a. Exons are denoted as boxes, with non-coding regions 
open, the coding region of the bcl-w gene filled and that of the rox gene (see text) stippled. 
Two types of 5'-end were found for each class of mRNA, suggestive of alternative 
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, ,■ ■ The. first 815 residues of the 3' untranslated region of bcl-w 
promoters and/or sphcng. The first 815 r ^ 

correspond precisely to those ,n genom,o exon 4, the reg.o y 

.brokenline Restriction mapping suggests the 3' untranslated reg,o„ of 
as a broken line, ivcau r r/n: eene is not known. 

a , ,ea S , one more intron. The location of the rentautder of the ro* gene 

, • a ohotographic representation showing expression of *NA in 



results. 



m „noc.onal antibody and analysed by flow cytometry ( ^ 

— — ^^-^^rU — -or 

rDC -P. cells expressmg ^ A °-'^ d ^ eluled with FLAG 

human Bcl-2 were passed over an antl-FLAG affinity g I 
, peptide, fractionated h, electrophoresis and then analysed with an ^ 

SD S- P o.yacrylamide gel e.ectrophores,, In (B) and «^ 
dualised b, enhanced chemiluminescence (Amersham, ^ 

" m—^I — weigh.ofma.ersCBio-^areg.enin.. 

Figure 5 is a graphical representation showing that Bcl-w inhibits apoptosis induced by 
F.gure 5 is a g p e ^ fcr sumval aod 

— 1 - - - rr; z ~ - (A , « ^ — - ti mes „ 

30 proliferation (Dexter et al., WW), wc 
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,■ , ir- . TL 3 or (A right panel) irradiated (10 Gy) and then cultured in medium 
medl um lackmg IL-3 or (A, r ght p B 6.2. 16BW2 T hybridoma cells 

lackine (A, left panel) or containing IL-3 (A, right panei;. o 

„i n\ 1993^ (C left panel) or irradiated (10 Gy) ^, ngm p ; 
(Oeasawara et at., v*n) 1C1V v > . 0 , . 

„el initiated at 2.5 x 10- cells/ml - " * — ™" h 

eosin on the indicated days. 

10 Fig ure 6 is a diagrammatic representation showing that maps in the centra, region 
ml e chromlme 14. The Ration patterns of *M, and fla„ k m B E enes , n .34 
LTc oss animais typed for a« .oci are shown a, the top. Each coiumn represents tn 

i„h. References for the human map positions of loc, c.ted m th.s study can 

(Baltimore, MD). 

Fig „re 7 is a photographic representation showing localisation of on human 

25 lot— 14. Partial metaphase showing FISH with the bcl-w intronic probe. (A) 
; !a maie chromosomes stained with propidium iodide. Hyoridisa.,0,, ...es on 
rmosome.4areindicatedb y a„arrow.(B)thesa m emetapha S easin( A )s,a,„edw.,h 

D API for chromosome identification. 
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Figure 8 is a representation of a comparison of survival and anti-survival Bcl-2 sub- 
families. Human Bcl-2, Bel-*, Bcl-w, Bax and Bak amino acid sequences were aligned 
by the Wisconsin PILEUP program. The most conserved portion of the Ced 9 sequence 
5 and a short conserved segment in Bik are also shown. Gaps made in individual sequences 
to optimise alignment are indicated by dots. Residues identical or very similar (L ~ M; E 
~ D; K ~ R; V~I) in the survival-promoting proteins Bcl-2, Bcl-x t and Bcl-w are shown 
on a black background, as are also those identical or very similar in all the Bcl-2 
homologues. A grey background indicates residues shared by Bak and Bax but not present 
10 in the survival proteins. Homology regions SI, S2 and S3 (Cory, 1995) and the 
hydrophobic C-terminal segment are boxed, while the BH1, BH2, BH3 and NH1 regions 
defined by others (Yin et aL, 1994; Subramanian et al., 1995) are overlined. Filled 
arrowheads indicate conserved residues specific to the survival proteins; open arrowheads, 
those specific to anti-survival proteins. An unbroken arrow indicates the position of the 
1 5 splice site common to all the proteins; a broken arrow, the position of the alternative 5' 
splice that creates the smaller Bcl-x protein and a wavy line a conserved C-terminal motif. 

Figure 9 is a representation of the coding region of (A) human and (B) murine bcl-w. 
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Single and triple letter abbreviations for amino acid residues are used in the subject 
specification, as defined in Table 2. 

TABLE 2 
AMINO ACID ABBREVIATIONS 



Amino Acid 



Alanine 
10 Arginine 
Asparagine 
Aspartic acid 
Cysteine 
Glutamine 
1 5 Glutamic acid 
Glycine 
Histidine 
Isoleucine 
Leucine 
20 Lysine 

Methionine 
Phenylalanine 
Proline 
Serine 
25 Threonine 
Tryptophan 
Tyrosine 
Valine 
Any residue 



Three-letter 
Abbreviation 



Ala 

Arg 

Asn 

Asp 

Cys 

Gin 

Glu 

Gly 

His 

He 

Leu 

Lys 

Met 

Phe 

Pro 

Ser 

Thr 

Trp 

Tyr 

Val 

Xaa 



One-letter 
Symbol 



A 
R 
N 
D 
C 

Q 

E 

G 

H 

I 

L 

K 

M 

F 

P 

S 

T 

W 

Y 

V 

X 



30 
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EXAMPLE 1 
PCR CLONING 



PCR ckrtn* Based on the strong homology between Bcl-2, BCx. and Bax, degenerate 
PCRprimers were designed within the S 2 and S3 regions (seeFigure 8), using inosrne 
totally degenerate positions. To facilitate cloning, Xba 1 and Eco RI restriction s.tes were 

...rem GCC ICC 1T(GT) ITC TTG GAi 
) roN0 :2], and the 3' primer was 5'GGAATTC CCA l mxT „,, 

CCA3' pBQlDNoi corresponding ,0 W1Q(DE)(NQ)GGW - Eco RI [SEQ ID NO:4]. 
Poiy.deny.ated RNA templates (. Hg) for reverse transcription came from 
macrophage ceH Une J774 and d» mouse brain. The RNA was ethano. predated, oned, 
ITpended in ,0 u. of water, heated at «-C for .0 min and c„i,.ed on ice. It was then 

. ,. . • a •* i n <; m \A HNTPs 2 ul random hexamer primers 
KC1 3 mM MgCU, 10 mM dithiothreitol, 0.5 mM dN irs, z r<u 

Ser^m iL Strand cDNA Synthesis System) and 200 U Superscript II™ reverse 

mi xture was added ,0 49 u. of a cocfcail consisting of 50 mM KC1, .0 mM TnsHCl (pH 
2 0 9 0at25-C),0,%v/v Triton X-,00, ,.5 mMMgO, 0.2 mM 10% v/v giyceroi, 

0 '„ 5 %w/vge>aUne,0.3 l rgofeachp ri merand2.5 U Ta qD NApolymerase. This mixture 

was denatured a. 94"C for 3 min, men subjected to 5 cyc.es comprising I mm a, 94 

■ „ 0 VC/sec to 72-C followed by 1 min at 72'C. The thermal 
2minat37°C, rampingatO.3 Osecto li ^ 

proffle for the foHowing 35 cyc.es was , min a, 94'C, 2 min at 42-C. 1 mm a, 72 C. 

25 FinaUy m emix W rewasincuba.ed»«72-Cfor 5 min. The PCR products were fractionated 
b y ge, electrophoresis and DNA fragments of the expected size (.59 bp) were extracted 
from the gel, restricted with Eco RI and Xba I and subcloned into Eco Rl/Xba I -digested 
pBluescrip. II SK( + ). The resulting clones were sequenced using a single base (T) react, on 
using the fmol™ Sequencing System (Promega) and the manufacturer's protocol. Comp.ete 

30 sequence ana.ysis was then performed on a representative clone for each unique T-trac.c 
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pattern. 



EXAMPLE 2 

INTERSPECIFIC MOUSE BACKCROSS MAPPING 

agarose gel electrophorests Southern bo a 26 kb aoRIWo ,I fragment 

10 essentially as described (J en ms e, «, '*>J^ " primed Iabelling kit 

of mouse cDNA, was labelled wtth («»P) dCTP u mg ^ 
(Stratagene); washing was done to a final stimgency of ■« xSK*. ^ ^ 
Afragmentof 3.8 k bwas detected in BamHI d.gests of ™™ MLps 
„ re ,„ s DNA. TheirdisUibuaonwasfoUowedinhac^ossnu.. ^ 

15 I^W^-^^^^TT^SL) havebeen 
, - h„in (M and gap junction membrane channel protem alpha-3 (Gja3), 
a,phacha,n(Tcm) .«« ^PJ (fl 1992) . Recom bi„a,ion stances 

described prevtously (Haefnge , 1 spRETUS 
w „e ca.cu.ated as descnbed (Green, 198.) us ng th P ation 
MADNESS. Gene order was determined by mm.m.stng the number 
20 events required to explain the alle.e distribution patterns. 

EXAMPLE 3 

FLUORESCENCE IN SITU HYBRIDISATION (FISH) 
v cDNAandintionprobesweren^anslated withbi— '££^2 
modified from that previously descnbed (Callen dia midino- 

2 - p he„y.indo.e (DAPI) (for chromosome identification). Images 
30 preparations were captured by a CCD camera and computer enhanced. 
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EXAMPLE 4 
EXPRESSION VECTORS 



elongatron factor la gene ana c j r „t nl 1992} A FLAG epitope tag 

promoter (Minima and Nagata, .990; Vtsvade \° , °>^ Mw 

°> ■ '*> - *T ;tr, Coin an, Cones a— y derived front 
7 days in medium containing 2 |xg/ml puromy 

independent pools by limiting dilution. 

5 min in 80% v/v methanol at -20 C and P wgre first 

incubated with trie primai y rmTrVconiueated goat 

• • then decorated v/ith fluoroscein-isothiocyanate (FITC) conjug 

cytometry using the FACScan (Becton Dickinson). 
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EXAMPLE 5 
Bcl-w ANTIBODY 



Rabbit po.yc.ona, an.i-Bc.-w antibodies were raised against the N-term.na. pep,,de 
i^nMLVCMB t SBQ H, NO,] (Chiton Metopes). KLH-conmgate 
(-0 M. in 0.5 m. of phosphate-buffered sa.i„e with an e q „a. vo.ume of Freund 
a^I) was ^-ted into rabbits and 3, 7 and ,4 weeks later the animals were boosted wUh 
riepeptidebu, in Freund, incomp.ete adjuvant The rabbit antisera were screened by 
) ELISA against the BSA-conjugated peptide. 

EXAMPLE 6 

IDENTIFICATION OF A NOVEL 6c'-2- RELATED GENE 

5 Degenerate PCR primers encoding part of the S2 - S3 regions of the three >cl-2 
5 Degenerate v ^, 2 ,, c ;.x and to) were used for low-sttingency 

homologues known at the time (.bcI-2. bcl x and ) 

amplification of cDNA templates derived from mRNA of a mouse macrophage cell ^ 
m le brain (see Example ,). Fragments of the size (, 39 bp) expected or known BC-2 
family members were suboloned and screened by seouencing. As anticpated, mu, U ple 
20 L and to Cones were iden.if.ed, but bom RNA sources a.so yielded clones representtng 
T ove. Bene. To obtain a ful, lengm cDNA, me Coned PCR product was used to probe 

were obtained (Figure .). The first encoded a po.ypepUde singly sumlar to BcU2 w u 
W e .ermed BC-w. The second encoded a much larger po.ypep.ide, wh.ch was ,den,.ca. to 
25 BC-w for U,e firs, .44 residues bu, men diverged marked.y. The point of divergence was 
within .he S3 region at a point corresponding to a sp.ice junction in the ** *** and to 
genes. It thus seemed like.y that the second Cass of RNA was produced by a..erna„ve 
splicing of bcl-w transcripts. 
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To resoWe ftis issue, overling genome ciones encoding 2, * of fte - 
£Z 2) w« isoMed. The N-.er.nina, portion of .he coding region mapped <o a , , k b 

at JL 4 clo se,y spaced exons -ft ft. ^^-.^7^^^ 

u 2 8 ktt 3' untranslated region begins m exon 4. Probes corr p 

kb p„,yaden„a.ed RNA of relauveiy low abundance (F.gure 3). The larges. 

10 are nearly that long. 

exon 3, and ft. 3' portion of ft. cDNAs derive, from an exon approx 9.2 
15 (Figure 2). 



20 



of 2.S and ... kb. presu m ab,y .he *», A* (non-chimaenc) .ranscnp* 

Since cDNA probes corresponding .o exon 3 of W de.e«ed on.y ft. 3.7 kb RNA, U» 

— — . rim : — = - = 

&c/-w/rox transcripts is unclear, ana uu 

corresponding pro.ein has ftus far precluded further ana.ysis. 
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EXAMPLE 7 

THE HUMAN AND MOUSE UU W GENES ARE HIGHLY HOMOLOGOUS 

Human cDNAs were isolated from a library derived from adult brain mRNA. All six 
12 corresponded to cDNA and no chimaeric cDNAs were detecte. The co ,ng 
; o „s of d, human and mouse genes were extreme,, homologous: 99% identical a, * 

conservative substitution, a.anine instead of threonine at residue 7 and giutamrc add ra, er 
, "art, acid a, residue ,24, Just upstream of the S3 region. By comparison e 
homology of the human and mouse *» coding regions is 90% a, the am.no acd ievei and 
88% at the nucleotide level, and that of bcl* is 97% and 94%. 

EXAMPLE 8 

, 5 THE bcl-w GENE ENHANCES CELL SURVIVAL 

■. , ..,;„„ the bcl-w cDNA was inserted into expression vectors and 
To allow tests on its function, the bcl-w ™« " 

• • hi- „■ rnrpl an DL-3 dependent myeloid line, 
transfected into three haemopoietic cell lines. FDC-P1, anil.; P 
transtected in IvmDhoma line. To facilitate detection, the 

B6.2.16BW2,aThybridomal.ne;andCHl,aBlymphorna 

2 „ recombinant protein induded an N-termina. FLAG epitope rHopp - 

pendent pools and clones of drug-resistant cells tha, stained strongly with an a .,-FLAG 
mollona, antibody ,e.g. Figure 4A) were selected for « * 

(Figu re4B)showedu,ata,eFLAG-Bcl-wproteinhad an apparent modular 

25 protein but also a protein of -.2 xD, presumably endogenous Bc,-w, that was also appa re 
i„, y sa,esoffour„„ tt!m sfec te dcell.ines(Fig U re4C). The mobile of the endogenous pro,.n 
was indistinguishable from tha, of Bcl-w lacking the FLAG tag transiently exposed ,n 



cells. 
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^^^r^^^^-" bw,, - t,,rBcKt T,,e 

cytoplasmic localisation ol Bel w 



protein fractions. 



r obus, than the parent ceUs. Irf-d. essing elther Bcl-2 or Bc.-x, 

^radiation - comparab.e ,o «ha. of mes . ' d lo 

^re — - great* enhanced J - = ^ £ Bd . w „ fc sub . family 
dexamethasone or irradiation (Figure 5B). These resu 
15 of Bcl-2-related proteins that inhibits cell death. 

_ a. BC. - ineffectua, - ^tT-t. 

induced b, Bering the cel. surface receptor <^££ ^ exp , esslng levels 

and Colstein, >,«). Thatalsoho.dsforBc-v, CH^ B »P ^ 

2 „ cTB^-^*P^^ ,- -7* - ^i^ Jo2 (Figure 5C, left 
as rapidly as con.ro, cells .hen ---^^"^^K.^-- 

pro l ea S e^ e( «Y 992) ^ eMmfromradi a«loa- i nduced death (Figure 5C, nghtpanel). 
,eft panel) but faded to protect Ore eels fro ^ rf ^ 

These results mean that apoptosrs .. mduced by at least tw 



25 

involves activation of ICE 
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EXAMPLE 9 
EXPRESSION PATTERN 



i , , Ahrlx are both widely expressed, their expression patterns differ 
5 Although bcl-2 and bcl-x are w J The expression patterns of 

^ 0 . Nevertheless, clear differences ^^ U ^^L a „a,ysed and 
,0 ceinines(Tab,e 2 ). While detected « 

a few B lymphoid lines, 6c/-w expression was th^23 myxoid ii°es surveyed, which 

both surviva. genes were, however, found ,n mos, of the 23 my 

-skskse 



than lymphoid cells. 



20 



EXAMPLE 10 

LOCALISATION OF THE HUMAN AND MOUSE W GENES 



, . .• mice was determined genetically by exploiting an 

The chromosomal location of **» ut m,ce w ^ ^ 

interspecific bacxcross panel tha, has been typed fo ove M~ 

25 the autosomes as well as the X chromosome (Copeland and J 

rf ~t with a 6c/-w probe on DNA from progeny derived from mating* U 

T TIm LrlLnt-associated protein 1 T- receptor alpha chain 

3„ ^J^^.^*-**--****-*'*''''" 1 "- 
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were typed for some pair, of markers. The fuU data for each pairwise combination of markers 

of mice exhibiting recombinant chromosomes «. the number of mice ana^ and the » 
lik e, y gene order are: centromere - - .«« - *~ - «"« " **• " ™ " °^ J ' 
s JL*» fluencies, expressed in centiMorgans <cM), * - standard error are: SfiP , - 

7.7 ± 2.0 - Tern - 0.6 ± 0.6 - Bcl-w - 0.7 ± 0.7 - Gja3. 

The centra, region of mouse chromosome .4 shares regions of homoiogy with human 
chromosomes .0,, M, and .3 (summarised in Figure «). ,n particular, Tcr. has been p a^d 
0 on human H qll 2 and GJ a S on ,3. The tight iinkage between Be,-., Tcr« and *J . U» 
irsrsuggld^t^wouidresideoneitherhuman ,«,„ ,3. Fiuorescence .n s.h, 

p obe spanning the intron between the coding exons cieariy ass.gned >c/-„ to un an 

,5 theintronprobe, ,5 showed signa! on one or bo* chromatids of chromosome ,4 » the reg.on 
ql 1 .2-ql2 and 90% of the signal was at 14ql 1 .2. 

EXAMPLE 11 

2 0 The nuclide or corresponding amino acid sequence of human and murine are shown 
^Figure 9 The gene is expressed in many ceii types, and amongst the nssues 

surv eyed, the ievei was highest in brain, colon and saiivary giand. A survey of 50 mouse 
Lemopoietic ceii iines reveaied tha, bcl-w expression was _ in ce„s of severai myeio.d 
Lages, inciuding macrophage, megakaryocyte, erythroid and mas, ceii hues, but rare ,n 
25 either B or T lymphoid lines. 
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of said steps or features. 



960327,p:\opei\ejh,bcl2 P fv.052,34 



-35- 



TABLE 1 

TISSUE EXPRESSION OF bcl-w AND bcl-x (RNA) 



Tissue 

brain 
colon 

salivary gland 

liver 

heart 

stomach 

muscle 

testis 

kidney 

thymus 

lymph node 

bone marrow 

spleen 

placenta 

fetal liver (dl3-18) 



bcUw bcUx 



+ + 
+ + 



+ 

+/- 

+/- 



? ? 
? 7 
+ ++ 



larger size transcript 
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TABLE 2 

EXPRESSION PATTERN OF »c,-„ AND M-x IN CELL LINES 



CELL TYPE bcl-w 



B lymphoid 2/6 i 

1/6 

pre-B 0/4 i 

1/4 

B 

77 2no 



T lymphoid 
DN 
DP 
SP 



3/4 
0/7 
1/2 

4/13 



4/4 
6/6 
2/2 

12/12 



Myeloid 10/10 

9/13 

macrophage 2/2 
megakaryocyte 

erythroid . 

1/1 

mast 



21/27 



23/23 



• marginal levels in all but 2 lines indicated 
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SEQUENCE LISTING 
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(v) COMPUTER READABLE FORM: 
(A) MEDIUM TYPE: Floppy disk 
m.\ COMPUTER: IBM PC compatible 
SSSrAXWG SYSTEM: PC-DOS/MS-DOS 
(D) SOFTWARE: Patentln Release #1 .0, Version #1 .25 

(B) FILING DATE: 27-MAR-1996 

CvUO ATTORNEY/AGENT INFORMATION: 
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(C) REFERENCE/DOCKET NUMBER: EJH/EK 

(\x) TELECOMMUNICATION INFORMATION: 

(A) TELEPHONE: +61 3 9254 2777 
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(2) INFORMATION FOR SEQ ID NOil: 

(i ) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 33 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID HO.l. 
GCTCTAGAAC TGGGGI (A/C) GI (A/G) TIGTIGCCTT (C/T)TT 

(2) INFORMATION FOR SEQ ID NO: 2: 

(i ) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 9 amino acids 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi ) SEQUENCE DESCRIPTION: SEQ ID NO:2: 

Asn Trp Gly Arg (He/Val) Val Ala Phe Phe 

5 

(2) INFORMATION FOR SEQ ID NO:3: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(i i) MOLECULE TYPE: DNA 

(xi ) SEQUENCE DESCRIPTION : SEQ ID NO:3: 
GGAATTCCCA GCCICCIT (G/T) I TCTTGGATCC A 



33 



31 
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(2) INFORMATION FOR SEQ ID NO : 4 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 8 amino acids 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY : linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:l: 

Trp lie Gin (Asp/Glu) (Asn/Gln) Gly Gly Trp 



(2) INFORMATION FOR SEQ ID NO : 5 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 15 amino acids 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5: 

^ n ai* ^ Thr Pro Asp Thr Arg Ala Leu Val Cys 
Met Ala Thr Pro Ala Ser Thr fro F l5 

5 1U 



DATED this 27th day of March, 1996 

The Walter and Eliza Hall Institute 
of Medical Research 
By Its Patent Attorneys 
DAVIES COLLISON CAVE 
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(Linear) tt&t oft MbcLv.i.q check t 2912 frojr.t 74 tot 
BcL-v sequancv 

Modified by 0r» - humao ■«quenc« 

Januaxy 4 r 1996 21:5ft . . 

AT0CCCACCCCAGCCtCCGCCCC^GACACACGCCCrCTCGlGCCACACTCTCTAQG7TAT 
74 4 f « U3 

yaccx;ctgggctco&A£x:cug<;gtcictctgcccga^ 

b MArPASAPOTDA LVAOrVCY 

AAGCTGAOCCLAGAAGGCTTAIOTCrGIGCAGCTGGCCCCCGCGAGGOCCCACCAGCTGAC 

134 * ♦ « ► » 193 

TTCCACTCCGICrTCCCAATACAGACACCTCCACCGGGGCCCC7CCCGGGrCCTCGACTG 

b KIRQKCYVCGAGPGEGPAAD 

CCGCTGCACCAAGCCATGCCOCGAGCTGCAGATGAGTTCGAGACCCOCTTCCGGCGCACC 

l94 ♦ ► ♦ ♦ 4 — 2S3 

GCCCACG^GTrCGGrACGCCCOTCGACCtCTAC;CAACCTCTCGCCCAACOCCOCCTOG 

b PLHOAKRAAGOEfETHrRRT 

TTCTCTGATCTGGCGGCTCAOCTaCATOTCACCCEACGCTCAGCCCAGCAACaCTTCACC 

2 J \ • 4 — — 4 311 

AAGAGACTAGACCGCCGACTtCGACCrACACf GCGGrCCGAGTCGGGTCGrTGCGAAGTGO 

b FSOLAAQLHvrPGS AQ0RFT 

CAGGTCTCCGACCAAC7TtTICAAGGGGGCCCCAACTCCGCCCGCC2TGTACCCTTCTrT 

JH ► f ♦ 371 

GlCCAGUiGCClGCTrGAAAAAGtTCCCCCOOGCETGACCCCGGCGGAACATCGGAAGAAA 

b QVSDELFQGCPNKGRLVArr 

G rc I TrGGCGCTOCACTGTCTOCTGAG A3TGTCAAC AAGGAGATCGAACCACTCCTGGOA 

314 f — *. 4 — - ► — — -f 433 

CAGAAACCCCCACGTGACACACGACTCTCACAGTTOTTCCTCTACCTTGGrGACCACCCT 

b VPGAAiCAESVNRCMtPtVG 

CAACTGCAGGAGTG0ATGG70CCCTACCTGCAGA0GCGGCTGGCTCACTGCATCCACAGC 

434 -4 + -+ 4 ♦ f 4*3 

CTTCACCTOCTCACCrACCACCQGATGGACCtCTGCGCCQACCCACTGACCTACaTGTCG 

b C/VQ/BHMVAY LtTRLAOH IKS 

ACr G C G GGCT GG GCGGAOT r CACAGCT C T ATAC CGG C ACGGCGCC C T GO AG GAGGCCC GG 

4M * 4 ♦ f 553 

TCACCCCCGACCCGCCTCAACrGtCGAGAtATCCCCCTGCOCCXJGOACCTCCrCCGCGCC 

b SGGHAcFTALlC DGAintAA 

CGTCTGCOCCJVGGGGAACTOOGCATCAGTXWGCACAGTGCiaACGGGCOCCGrGGrCACTG 

554 f 4 4 4 4 ♦ — - €13 

CCAGACCCCCTCCCCTTGACCCGTACVCAC1CCT0rCACC*CTCKCCC(X:CACCXTGAt: 

b RLtEGtfWASVRTVLTCAVAt. - 

GCCOCCCTCGlAACrGlAGOaGCCTTmTGCrAGCAAGTGAA 

«H ► • ► -i- — €S« 

CCCroGGACCATIGACATCCCCGGAAAAAAXGATCGTTCACTT 
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227 


ATCCCCACCCCAGCCTCAACCCCACACACACCCCCTCTACrCCCTCACTrTCTACSCTAT 
TACCCCTGGCGlCGGACTroaGSTCIGTGTGCOCGAGATCACCGACTGAAACAlCCCATA 


281 




b 




MAT PA5r7 0TRALVADrVGr 


** 






281 


AAGCTCAGGCAGAAGGGTTArGrCTGTCGAGCTGGCCCrCCCGAAGGCCCAGCCGCCOAC 
ITCGACTCCGTCrTCCCAATACAGACACCtCCACCGGCACCCCrTCCGGGTCGGCGCCTG 


Ml 




b 




KLAOKGYVCGAQPGLGPAAO 


" 






S47 


CCCCTCCACCAAGCCATGCCGGCTGCIGCAaAC&AGTTTCAGACCCGTrTCCCCCGCACC 
GGCGACGTCGITCGGTACGCCCGACGACCTCTGCTCAAACTCTGGCSAAAGGCCCCGTXIO 






b 




P L H QAMRAAGO t F B T A F R R T 


- 






407 


TlCTClGACCTGGCCGCICAGCTACACGrGACCCCACGCICACCCCAGCAACGClTCACC 
AAGACACTGSAwCCGCGAGlCGATGTGCACrCGGGTCCGAGTCGGGTCCTTGCGAAGTaG 






b 




PSDLAAQLHV1PG*A0QRrT 








««) 


CACG7T7CCCACCAACTTrTCCAAGSG3GCCCTAACTGCGaCCGTCTrG?GCCATTCnT 
GTCCAAACGCTGCTrGAAAAGGrTCCCCCGGSATTGACCCCGCCAOAACACCGlAAGAAA 






b 




OVSOCLFgGGr DHGALV APF 
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GTCrTTCGGGCTCCCC'TGlGlCCTSAGAG^GlCAACAAAGAAAlGCAGCCrTIGCTGCGA 


S86 






CAGAAACCCCGACGGGACACACGACTCTCACAGlTGrTTCTrTACCrCGGAAACCACCCl 




b 




VFGAALCAE4VK KCMLPLVG 
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CAAGTGCAG5ATTGGATGGlGCCCTACC7GDAGACAOGTCTGGCrGACTGGATCCACAGC 


S4C 






GTrCACGTCCTAACCTACCACCGCArGGACCTCTGTGCAGACCCACTGACCrACarGTCG 




b 




QVC DVIMVAYL&T A LADHI HB 
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ACrGGCGGCTGGGCGGAGTTCACAGCTCTATACGGSGACGCGGCCCTGGAGGAGGCACGG 








TCAGCCCCGACCCGCClCAAGTCTCGAGAIATGCCCCTaCCCCGGGACCTCCICCGTCCC 


701 
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5 GGHA 6 FTA LY G D G A LB LAX 








107 


COTCTCCGGGAGTCC^CTCGSCATCAGrGAGGACAGTG^TGACGGGGCCCGTGCCACTG 


7(« 






CCAGACGCCCTCCCCITCACCCGrAOTCACrCCT3TCACGACTGCCCCC3GGCA=CG7GAC 




b 




RLRCGKHA^VRTV L T G A 7 A L 
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+ — - — f— --«. — BOB 
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